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MOSFET DETECTORS AS A TOOL
TO VERIFY THE DOSES IN PHOTON
BEAM RADIOTHERAPY
Dybek M., Kawa - Iwanicka A.,
Iwanicki T., Lobodziec W.
Radiotherapy Department of Hospital
- Memorial S. Leszczynski's, Katowice
Purpose: We report on the accuracy of
metal oxide - silicon semiconductor field
effect transistor (MOSFET) detectors to
measure the entrance dose during the
patient treatment using the photon beam.
Such measurements make possible to
examine the conformity between the
planned and given dose to a treated
patient - which is one of the main
procedures in quality assurance of exter-
nal radiotherapy.
Methods and materials: Phantom mea-
surements were carried out to investigate
the MOSFET detectors accuracy for
measuring the entrance dose of 6 MV and
15 MV photon beams. Before that the
following parameters had been examined:
the linear variation of the dosimeters
response to the dose absor-ption, the
variation in detector response with
temperature, gantry angles and field sides
changes. Calibration of the detectors was
performed under full build up, with the
6 MV and 15 MV photon beams and
a cylindrical ionization chamber (type
0.6 cm3 Farmer). The entrance dose cal-
culated by means of the HELAX planning
system was verified using the calibrated
MOSFET detectors. 605 patients were put
to the test of the conformity of the planned
and the measured entrance dose.
According to our procedure the deviation
of the measured entrance dose and the
dose calculated by Helax system could not
exceeds ± 5% - otherwise the measur-
ement has to be revised and eventually
another simulation should be done.
Results: The conformity of the planned
and measured dose within ± 5% was
observed at 86% treated by the 6 MV and
at 91 % patients treated by 15 MV photon
beams. The deviation at remaining 12%
and 8% of patients treated respectively by
6 MV and 15 MV photon beams ranged
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from 6% to 8%. In these cases the detec-
tors were improper by located. At about
1.5% of patients the simulation had to be
repeated. The percetage standart devia-
tion was 1.6 and -1.7 respectively by 6 MV
and 15 MV.
Conclusion: The MOSFET detectors
are an useful tool for verifying the planned
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Zalozenia i cel pracy: Prezentacja
systemu kontroli portalowej wdrozonego
w SCO oraz wynik6w powtarzalnosci
utozenia pacjenta w okresie trzech lat
kwiecien 2000 - marzec 2003.
Material i metodyka: Zgodnie z proto-
k6tem obowiqzujqcym w SCO dla kazdego
pacjenta leczonego radykalnie podczas
pierwszej sesji napromieniania Sq wyko-
nywane zdj<?cia sprawdzajqce celem okre-
slenia geometrycznej poprawnosci realiza-
cji leczenia. Geometria napromieniana
zarejestrowana na zdj<?ciu portalowym jest
por6wnywana z geometriq referencyjnq
zarejestrowanq na zdj<?ciu z symulatora.
Po zeskanowaniu obydwu zdj<?c wyko-
nywane jest cyfrowe por6wnanie obu
zdj<?c. Do por6wnania zdj~c poczqtkowo
wykorzystywanopro.gram PIPSpro. Od ro-
ku 2001 wdrazano do uzytku klinicznego
program napisany w SCO we wsp6tpracy
z Instytutem Podstawowych Problem6w
Techniki w Warszawie. Otrzymane wyniki
Sq por6wnywane z wczesniej ustalonymi
poziomami reagowania. Jezeli przekro-
czony jest poziom reagowania w czasie
drugiej frakcji ponownie jest wykonywane
zdj~cie portalowe i okreslane parametry
zgodnosci geometrycznej. Tak otrzymane
wyniki Sq prezentowane radioterapeutom
na przeglqdzie zdj~c z symulatora i spra-
wdzajqcych odbywajqcym si~ w katdq
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srod~ (pacjenci radykalni rozpoczynajq
leczenie w poniedziatek). W okresie
od 01.04.2000 do 31.03.2003 przebadano
2349 pary film6w dla 1342 pacjent6w.
W kwietniu kazdego roku kalendarzowego
podsumowywane Sq wyniki odtwarzalnosci
napromieniania dla wybranych lokalizacji.
Podsumowanie polega na por6wnaniu
skumulowanych rozktad6w dtugosci wek-
tora przesuni~cia srodk6w p61 z danego
roku z wynikami z dw6ch .Iat poprzednich.
Wyniki: Dla 166 pacjent6w wykonano
powt6rnie zdj~cia sprawdzajqce z powodu
przekroczenia poziomu reagowania (w re-
jonie miednicy 24, dla nowotworu piersi
11, m6zgu 3 i ptuca 4). Dla 35 pacjent6w
powt6rzone zdj~cie sprawdzajqce zna-
CZqCO r6znito si~ od zdj~cia referencyj-
nego. Por6wnanie skumulowanych histo-
gram6w dtugosci wektora przesuni~cia
wykazato, ze geometryczna jakose
leczenia jest utrzymywana na wysokim
poziomie.
Wnioski: Przeprowadzanie regularnej
oraz podsumowujqcej analizy kontroli por-
talowej pozwala na catosciowq ocen~
dziatania zaktadu radioterapii i fizyki me-
dycznej w odniesieniu do geometrycznych
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Aim. The radiobiological superiority of
ions heavier than protons, with an aug-
mentation of the RBE by a factor of 3-4 re-
lative to that of conventional beams, led to
an increased interest worldwide in light ion
radiation therapy. In order to evaluate the
dose delivered to tissue and to estimate
biological effects in ion radio-therapy,
accurate knowledge of the phsics of ion
interaction with media is necessary and
accurate transport computational methods
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are required. The aim of this work is to
present the use of the SHIELD-HIT Monte
Carlo code for the computations of ion
beam dose distribution in tissue-like
media. The application of the SHIELD-HIT
for in situ monitoring of ion dose delivery to
a patient using calculated distributions of
isotopes for PET imaging is also dis-
cussed.
Material and Methods. The Monte Carlo
code SHIELD-HIT (Heavy Ion Transport)
has been used to simulate the transport
of proton and light ions in tissue-like media
for projectiles with energies up to 500
MeV/u.
Results. Good agreement between the
SHIELD-HIT results and experimental data
is obtained for the depth dose distributions
of protons and 12C ions impinging on
water. The computed distribution of the
PET emitters in a PMMA phantom irra-
diated by neon ions shows good agree-
ment with experimental data from the GSI
laboratory.
Conclusions. Currently, the SHIELD-
HIT Monte Carlo code is one of the most
accurate ion transport codes, suitable for
ion therapy purposes. Based on numerous
comparisons with experimental data, this
code predicts adequately ion energy
deposition along the whole track including
the Bragg peak. It is concluded that a
careful analysis of stopping power data is
necessary for radiotherapy applications,
since an incorrect estimation of the
position of the Bragg peak might lead to a
significant deviation from the prescribed
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Zatozenia i cel pracy: Podstawq oceny
rozktadu dawki promieniowania w radio-
terapii powinny bye parametry radiobio-
logiczne - prawdopodobienstwo znisz-
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